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CHOCOE 3AKAIWH3AffiK CTPOHTEJILCTBA CKBAEHHH 
H3oc5peTeHi!e othochtch k tfypeHao, a n.ueRHO * k cuocody 

3aKaHHHBaHJW C?pOHTeJU>CTBa ckbsslhhh* 

5 Handojiee bot^ktebho aacTonmee n306pe?eHne woxeT 6vn> 

HcnojQ>30BafiO b CKBasHHax, Huesmmc ropji30HTajii>HH2 rqacTDK 
CTBOJza, npo6ypeHHHfl b upojqtrthbhom njaacTe, a Tarae b any- 
naax, Koraa aesejiaTejiiHo yueHLinaTt EnaMeTp cKBasaHH, h npz 
Hajuraaa yqacTKOB b HHTepBajie ycTaaoBKH XBOCTOBaica, cJioaeH- 

10 hhx cJia(5ocqeMeHTiipoBaHHHM2 nopojaaMH, x^e isuem wecTO odBanu 
nopojm, KaBepH03Bue sobu h 30hh uovjimeBm npoMHBo^ofl khji- 
kocxh, odiriHO nepeicpHBaeMHe npoMSsyTo^HHMH KOJioflHaMH Tpyd 
BJEH KOJIOHHaMH - "JKTyHKaMH". 

IIpejpgecTEynmgS ypoBesi* TexHZKH 

15 IIpH 3aKaH^2BaHHH CTpOKTSJEbCTBa CKB3SEHH H90flX02U!MO 3 a- 

KpenBTB ee cTeHay b HETepaajie npojQTKTEBHoro iuiacxa, ^ito<3h 
npeOTTBpaTHTB ofiBanzBaflHe nopojm z 9 rauc caeacTrae 3toro- 
yxy^meHEe nocTynaeHna npoayiomH b cKsasuay H3 up o^y kth bh o- 
ro DJjacTa. jinn 3ToS ne;m b 30Ee npojcrraiiBHoro unacTa craa- 

20 shhh ycTaHasjfflBaDT xboctobhkh c $HJttTpaMH. Kpoue Toro, B 
EnrepBane ycTaHOBKH xboctobhkob c QiuttTpaMH nacTo BCTpe^a- 
DTca 30BH ocaoxHemfi, TaKHe Kan Hajnraie xasepH, oteajxoB no- 
posa, BOjionpoHBJie hhh , norjiomeane npo&HBOTOo2 shhkocth, npz- 
MHKarae k npo^yKTZBRO^y umoTj ho n p o jiy kthbhhx yqacTKOB mm 

25 DpepHBame ero TaKmm jnacTKaMH* B sthx cjiynaja HeofcojQMO 

HaHeSHO pa30(5mHTL TKasaHHHe y^aCTKB Z 30HH OT DpO^yKTHBHO- 

ro n^acia. Bee axo Tpedyex dojimmx uaTepzajimux 3aTpaT is 
npHMSHeHHH cnenaajEbHDro cjiosHoro odopynoBaHHH. 

HssecTHH Tpn npufflxnDnajiLKo QTJnraancBXCg 3pyr dt jypyra 

30 cnocoda ycTaHOBKH xboctobhkob c fiMBTpawE, npsKeHneaHe npH 
3aKa£nnBaH2H cTponTeJiMTBa ckbb.'zzei uoOTecna na ueueHTHOu 
KaMHe, Ha kjehmx h Ha onopao2 noBepxHocTH ( "CnpaBO^HSK 
no fcpenJieHEB H6$thhhx h ra3DBHX cKBasHH", A.H.EyjiaTOB, 
I98I f c.137-146). 

35 Cjrh cnocoda ycTaHoskn XBOCTOBZKa c qqjeltdom Ha ne- 

MeHTHow jcawHe 3aKjro^aeTCH b n dot ewe TaMflDHaxHoro pacTBopa 
na bcd jyiHHy xboctobeke, yaepHHBaeMoro Ha Becy djpwrbmzB 
TpydaMB, yjaaJieHHii TaMUOHasHoro pacTBopa, ho^hhtoto BHme 
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XBOOTOBHKa, B OTCOWtHHeHHH OvpiUrBKHX TpyC OT XEOCTOBEK3 

tojoko nocae oOpasoaaHBH b 3aTpydH0ts npocTpaHcrae aeMeoTHo- 

ro ESMHR* 

IIoflBecata xboctobhkob c cnjiiTpataa Ha kjibhmx ocymecTBJW- 
5 eica Ttwajco b odcaaenHOH ctboje ckbsehhu, rae He? n3H0ca 
BHyrpeaHefl noBepxHocia odcanHHX Tpyd, nyreyi saiuimoBanzH 
XBOCTOBBKa miamKaua, pacnojioseEHHUH aa Ka?raHo2 EOBepxflo- 

OTH nOflBeCHSX yCTp02CTB, KOTOpHe BXOflHT B KOJUJieBOH MeSKO— 
JIDHEHH SaSOp. 

10 9tot cnocod BeDpaaeHBM npa wjux (MeHee 30 mm) minne- 

bhx 3asopax, ecaa cnycK XBOCTOBHKa conpHsea c npopadoTKofi 
' ocaosHeHHoro cTBwa csBaaam a pacxaBBBaHaeM XBOciOBiuca, 
aoraa BHjrpeHHHH noBepxHocTi odcaaaoa kojiohhh. b KOTopofl 
iwampyeTCH yctaaoBKa, meet HesonycTBMHH B3Hoc, Koraa Bee 
15 XBOCTOBEKa c $juo>Tpou npeBaniaeT 1000 KH. 

noflBecKy xboctobhkob sa ynope ocymecTBJonoT Ha cTaim— 
oHapHHx racTKax csBaraHU, me yae odpasoBaHa onopHaa no- 

BepXHOCTi, B K3.HBCTB8 KOTOpofl HCHOJttSyDT: npOTOIKH BHyTpB 

naTpyOKOB, DDBcoeaaiweMHX k saraeuy Koany npeaHnymea kojioh- 
20 hh; BepxHZfi KOHen. paaee cnyieHHoro xBOCTOBHia; aosy nepe- 
xoaa oi doasinero aaaMerpa k MeHHneuiy npn jmyxpa3MepHofl npo- 
MesyroTHOft aoaoBHe, KOTopoa odcaaeHa cKBaaaHa. 3tot cnocod 
upuaeHHM jams npa ycaoBaax cnycKa xBocTOBUKa ao saaaHHofl 
raydaaH. Haa*e noaBecaoe ycTpoftcTBO xBocioBHKa He aofiaeT 
25 so ynopa a He cpadoiaei. 

HaaocTaTKaMB yKa3aaKHX cnocodoB ycTaHOBKB xboctobbkob 
c §BJ*TpaMa npa 3aitaHTOBaHHH cTpoaTejaciBa cKsasaHH hbot- 
DTcn:cyaeHae npoxoaaoro ceaeHaa cKBaaaHH as-sa neodxwoMO- 
ctb npaueaeHBH pa3*eaaHBTeaefi a nosBecHHX yoipoacTB, koto- 
30 twe onycKamp Bayrpi yae odcaseHHoa ckbekhhh, HeoOxoOTMOCTi 
npaueHeHaa exoaasx no KOHCTpyanaa pastaaaaaTeJiea a nojtBec- 
hhx ycTpoflcTB, a Taaae onpaaaaeHHOcTi, npaMeHeHaa, odycJios- 

JHeHHEH B03M0HHDCTHD DOflBeCKH XBOCTOBHKOB TOJttKO B OdcaKeH- 

hom ciBoae cKBaKHHH (KpoMe cnocoda ydaHOBKH bb n&MeHTHOM 
35 KaMHe). 

KpoMe Toro, HeaooraTKOM onocoda nojcBecKH xboctobbkob 
c fouttTpaMB Ha seMeHTHOM KSMHe flBoneTca HeodxoaaMOCTi 
QeMeHrapoBaHBH XBOOTOBBKa. wo cBHsaHo c doJuamMB aaTpaia- 



WO 95/0347* 



PCT7RTO3/00173 



«■ 3 

mm ueueHTa n BpeueHu Ha nposeaeHEe padOT h onimaHJie 3aTBep- 
xeBaHHH iieMeHTHoro pacTBopa. Ilpn stou hsocJxootmo ocymecT3- 

JIHTL DOCTOHHHJTD npOMHBKJ CKBcLEHHH OOCJXe HeMe HTHpOBaHHH 

xBocTOBHKa b TeTCHne Bcero BpetseHa oramaraaH 3aTsepj5e BaHHH 
5 uetieHTHoro pacTBopa c oaHOBpeMeHHUM BpameraeM dypmiBHOfl 
kojiohhu. IIpzTOM, padoTe no neueHTHpoBasM) xboctobhkob npa- 
cymn aBapra, Taime, Haupawep, Kaic: HeB03M0SH0CT& DTCoeaHHe- 

HEH KOJIOHHU dypHJEbHHX ?pj6 OT XBOCTOBHKa, BCJZ6JXCTBH6 npHMe- 

HeHHff pesBdosux pa3^eOTHHre Jiefl ; npopesame odcajiaax Tpyd h 
10 3adypzBaHHe hoboto ctbojh npa pa3dypzBaHHH ocHaciiua n jtsjiob 

coeOTHeHHfi ceKnnft Tpyd H-^pyrnx. 

Kpoue Toro, » mnnjmeHHg padOT no xteEseBrapoBaBHZ) 

XBOCTOBHKa HeodxoOTMa cooTBeTCTsysKQaH TexHHKa (iieMeHrapo- 

BO^HEe arperara) h dpnraaH padonmc* 
15 Eme o^hhm flesocraTROu aioro cnocoda HBJtwercH hcbo3moh- 

hoctb ero BpJSMOHeHHA opn Hajra^M 3oh norsomeHHA b nHTepBane 

yCTaHOBKH XBOCTOBHKa. 

IfaBecTeH Taxse cnocod 3ajcaHHHBamfl cTponTejrbCTBa craa- 
hhh (su t A t 1659626), BKjm^annHfl b cedn hsojiotxdd 3oh ocjiok- 
20 HeHHfl dypeHHH, pacnojiOEeHHUX sume upojqtkthbh oro miacTa jio 
ero bckputhh, cnycK b cKBajmny kojiohhu odcajiHHX Tpyd c 

$HJH>TpOM-XBOCTOBHKOM H IJ6HTp&T0paMH , SaHOJIHeHHe $HJDbTpOBOfl 

3ohh cKBasHHH BpsMeHHo aanypopHBampni MaTepnajiOM h neweHra- 
poBarae kojiohhu odcaama Tpyd npH reptie titihom passewHeHHH 

25 DOJIOCTH OHJIBTpa -XBOCTOBHKa OT HOJIOCTH kojiohhu nepeKnracoI!, 

pa3pymaeM03 nocJie ee neueHTHpoBaHHH. 

3tot cnocod He odeone^HBaeT HaaeEHoro pasodmemw npo- 
syKTHBHoro njiacia ot nepeuesanonxcH c hem HenpoxyKTHBHux 
y^zacTKOB h Bumeaiesamnx ot npogyKTHBHoro njiacTa HenpoayKTHB- 
30 hux ropH30HTOB f BCJieacTBne HenoJiHoro yjzajienzsi dypoBoro pa- 

CTBOpa H3 HaKJlOHHKX H r0pH3 OHTfl JTC> HUX y^ECTKOB CKBHSHHU, B 

kotdpux npoHcxoOTT ocasHeane TBepaofl £e3U H3 dypoBoro pa- 
CTBOpa npn ero mipKyjifmzE. 3to ycyrydraeTCH HenojiHHH yxa- 
jLBESi&i raxHHHCTOfi KopKH, a b aecTax y^aJieHHH ee noBumaeTca 
35 onacHocTL odBaMBaflra nopos, too raicae cHSHaeT Ka^ecrBo 

H30JIHHIZ DJiaCTOB. 

Kpowe Toro, Ha yKasannux ynacTicax cKsasHHU He y^aeTCH 
HajmezamHM odpa30M ixeHTpHposaTB skcd Jiy aTaijH orstd KOJZDHHy, 
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ocofieaao b cjiadocneMeaTapoBaaamc nopoxax, ns-3a saasjiiiBa- 
aaa ueHTpaTopoB b axy nopojor, hto npennxcT^yeT no^y^einno 
paBHOMepHoro no TOJnuaae CTeHKH roMeaTaoro KOJima* 

Etie 0J5HHM HejD[0CTaTK0M 3T0r0 CBOCOfe HBJISeTCH (JjiOKupo- 
5 sarnie ^acTH npo^yKTHBHoro nj&CTa ueHeHTBHM pacTBopoM t no- 
crjnamm b $a;n>TpoByB 3ony CKBaszHU npa iieue BTapoBaaan ko- 
jiobhh odcaflHHX Tpyd, BCJiejicTBHe BHnaaema a HaKonJieHHH Bpe- 
ueEHo 3aK]rn opnBaiomero uaTepnaJia b Hircmefl (aohhoS) toctb ro- 
pasoHTaaMoro cracxna npa 3BaHHreju»H02 ero npoTKKeaHOCTB a 
10 odpa30BaHHH nyoTOT b Bepxaefl tocts ctbooei; KOTopue sanojmH- 
K5TCH UeMeHTKHM paCTBOpOM UpH UeM e HTHp OBaHHH odcajiHHX KO- 
JIOBH, 

Haadojiee djm3KZM no xexHircecKofi cymaocTB k 3aHBJweMo- 
My flBTweTca cnocod sammHBaHaa: cTpoHTejn>CTBa ckbshehh c 
15 ropH3 OHTaniEHM yqacTKOfd cTBona, npocJype hhhm b n po jqtkthb hom 

nJiaCTe, .( Baker Hughes, USA "Baker Hughes tectmology forum'\ 
Coru f 6-11 f 1991, c. 23-25) 

Bittararanafi b cete cnyca b cKBasaay Ha kojiohhs odcattHHX Tpyd 
XBocTOBBKa c npe^sapmeJiLHo nep$opHpoBaHHHM $Hjn>TpoM f paaod- 
20 meane saKOJioaaoro npocTpaHCTBa b 30He npoayKTBBaoro anacTa 
ot Bamasesantnz a nepeuesasmazcn c hhm nenpoj^yKTHBHux njiacTOB 
HapysHHMH naKepaMH h ueMCBTapOBaaae kojiohhu odcsumux Tpy<5 
BHme XBOCTOBHKa C $HJIBTpOM C nOMOUPdO nervseHTHpoBo^Hofl uy$TH. 
QCHO BHHM HejlOCTSTKOM 3T0r0 CHOCOda HBJZHeTCH TO i ^0 c 

25 nouoQLK) naKepoB 2 uewe HTHpoBaHun HanrraitepHoro icojimeBoro 
npocTpaHCTBa He o6ecne^HBaeTCE aaaeaaoe pasoemeaae saKOJioa- 
Horo npocTpaHCTBa b 3oae npowicTBBBoro miacTa ot Bumejiesa- 
TT^tnT h BepenesaicHUHXCH c hzm HenpoayKTHBHHX ruiacTOB, ocodeH- 
ho b nspexojiHHx 3oaax ctbojb ckbshhh c sepTHKajiBHoro aa 

30 ropasoHTajEbaoe aanpaBJieme, scaeECTBae aenojxaoro 3aMemeaza 
(JypoBoro paoTBopa aeweETHHU. 

KpoMe rroro, nanepu as-3a i.:ajiofi jumm ae Moiyr aaaeHHO 
nepeKpuBaTB icaBepH03BHe 30BH, aor&a ax jmaefiHue pa3Mepu 
npesHmaDT jxaaeflaue pa3t/.epH noBepxaocTa ycjioTaeaaa naKepa* 

35 3to ycyrycSmeTCH b cjcBaxaaax, bckphbehx cjaadocneMeaTapoBaa- 
BHe nopojau OT© mem wecTO ocSBajm nopojtm, ocodeaao, nocaie 

npOMHBKH CKBaSHHH H y^aJieHHH C ee CT6H0K KOJILMaTaHHOHHOS 
KOpKH. 
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B ocHOBy HacTonmero H30<5peTemw nojroEeKa 3ana*ia co- 
3xaHna cnocoda 3aKajnEBaaafl cTpomejacTBa cKBaraH, kotophS 
odecne^HBaJi <5h HanesHoe pa3odmease npo^KTHBHoro anacTa 
ot Bnmejiesamnx z nprnasauux x fleMy Hen po jcy ktiibhhx jteictkob 
5 npu Hajnm 3 hex 30H ocJiOKHeHUH dypeaEH JiBdoro Buna h npo- 

THH6HB0CTU* 

PaCKpHTHe H30dp6T6HHE 

DocTaBJieHHafl 3a^a^a aocTaraeTCH Tew, hto b cnocode 

3aKaOTHBaHKfl C Tp OUT SJIBCTBa CKBaKHHH, BKJBnaEHUeM B cedn BCHpH- 

10 rae npojQTKTHBHoro njiacia, cnycic a ycTaaoB^r b cKBamHe ko- 
jiohhh odcaaaux Tpyd a XBOCTOBmca p gaiiTpoH c odecne^eHHeu 
hx repweTH^iHoro coej^ne ees ueEjty codoli,a paaodmeaae Henpo- 

jyKTHBHHX jmaCTKOB OT BpOJQTKTIlBHUX t COrJBCHO 230<3pe?eHH& t 
CDyCK B CKBaSHHy KOJ10HHH Odca£BHX Tpyd Z XBOCT OBHKa C 

15 pom ocymecTBEHDT pa3£ejn>ao f a ax repaeTiraaoe coeaaaeBae 
ocymecTBJWOT b cKBasaae, npa btom do weHHael! wepe o^ny H3 
Tpyd XB0CT0BHK3 nepeji ero cnycKow b cj c saK H Hy npocbiurapyioT c 
odpa30Baaaew no MeatmeU Mepe OTyx dpoaojibhhx rocjp « unmro- 
psreecKnx kohuob c pesLdaiaa, a nocoie cnycKa XBOcTOBaaa b 

20 cKBamHy npogsuiLByK) Tpydy pacmnpaDT jyia ycTaaoBKB xboctobh- 
Ka b cKBasHHe n pa3o6meflHK HeupojcyKTiiBmix djihctob ot npo- 

SyETHBBBXft 

HpejwaraeHoe a3odpeTeaae nosBOjraeT 3a ctot acKJEraeaEH 
npaMeaeaaa jum ycTaaoBKa xboctobbkob c cHjarpawa KoacTpya— 

25 tubho - cjioehhx pa3teOTHHTeaiefi a noEBecaax ycTpo3cTB, a 
Taicse naKepoB w pasodmeaaa djelctob ynpocTZTB stb padoTu 
z otiecfleiBTL dojiee Raaeraoe pasodmeaae HenpogyKTfiBHUX una- 
ctob ot uposyKTHBHoro ajiacTa, a TaKEe nepeKpHTae 30H ocjioe- 
aeaaa (Kasepn, odBaaos nopojm, bjbctob c aHomjn>ao bucokem 

30 BHyTpEiuiacTOBHU saB&eaaeu, Boao-raso-apojiBJieHiifi a jipyrax) 
m6o 4 A DpoTSxennocTH. Ilpa 3tom aaadcxnHnaii agcbeKT aocTaraeTCfl 
b HajuoHmcc ckbskhhex z b cKBasaaax c ropH3 DHTaJiBHHM jnacT- 
kom CTBOjia, a TaKse b Tex cjiy^aax, kdtj& npoTHKeimocT* 
yxa3aaHiix njiacTOB z 30H ue D03B0JweT nepenpuBaTB nx naxepa- 

35 Ma, a ueweaTapoBaaae ae odecaenaBaeT aajtesaoro pa3odmeHHH. 

Kpowe Toro f ycTaaoBKa xBOCTOBaica c $ajn>TpoM c hcmqihk) 
npogajiBBHX Tpyd no cpaBaeaax) c asBecTBHM caocodow, corac- 
* ao KMopoMy 3Ta onepaoaa ocymecTBjiHeTca uyreu neweaTnpoBa- 
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BZK XBDCT0BHK8 , D03BOJIHeT CHH3BTL paCXOS UeM6KTQ , COKDHTUTb 

EpsHH Ha ycTaHOBKy , TaK kgk oraaaaeT HeodxojuiuocT* b oeh- 
aaHDH 3BTBeps6 safiHH ueaeHTRoro pacTBopa a iicnojr&soBaHiiH 
;uw aToro cnemiajiBHHX dparaa padorax. 
5 B 0&BOM H3 BapnaHTOB BHnojiHeaHH E30dperesiK nocjie 

3CKPUTHH OpO^RTHBHOrO DJIHCTa B CKBSHHHy CnyCKaET XBOCTO- 

bek c ciuiLTpoM z ycTanaBJiHBajoT ero b npoayKMBHQM anacTe 
nyreM npmsaTiw no neHH&eS xiepe o^flofl upodiiuiLHOii TpydH npn 
ee pacnmpeHHn k cTeHKe CKBaKHHH, a 3atew b cKBaszHy cnycsa- 
10 DT KOJIOHHy OdcaflHHX Tpyd, BflHHffft KOHeil KOTopofi repueTOTHo 
COeOTflflOT C BepXHZM XBOCTOBHKa. 

npejmaraeMHfi Bapmra BHnojueHZft H30dpeTeniw no3BOJweT 
ycTaHaBMBaTL xboctobhk b HeodcaseraoM CTBOJoe cxBasHHH, 6m- 
roaapn ^ewy odeone^BaeTCH HanesHoe pa306meHue dpo^ktzbho- 
15 ro njiacTa or Bumejiesammc aenpoayKTEBKHX ujjhctob, npeaoTBpa- 
maeTca cj&ewe gzaMeTpa qkbrmbu h cHEsaeTon pacxoa odcaa- 
bhx Tpy(5# 

B Apyrow BapnaHTe BHnojraeraifl modpeTeraH b na^iajie b 
cKBasHHy cnycKaDT so nposyicraBHoro iuacTa z ycTaflaBraBaur 

20 KOJioHHy odcaamct Tpyti, a 3aieM nocjie bckphthh npogyKTHBHoro 
asacxa b Hero nepea 3Ty KOJioHHy cnycKaDT xboctobhk c $jsjq>t- 
poM 2 npn pacnrapemH npo$Hjn>Ho& TpydH ycraHaBUHBam ero b 
CKBasme, npn stou npo$anLHyD Tpydy npaaowaDT k CTeHKe hhe- 
Hero KOHua kojiohhh odcajfflg Tpyd, odecneraBaa ee repMeTire- 

25 Hoe caejXHHeHue c xboctobhkom. 

TaKOfl BapHHHT BHDOJIHeHHH D03B0JKeT BCD0JEB3 OBfiTt Haildo- 

jiee npociofl, bhto^hhH h Ha^esaufi cnocod yctaHOBKH xboctdbh- 
kob c $am>TpaMH c noMomBK) npo§oBHHX Tpyd b Tex cjiy^anx, 
Korjoa b npoaecce dypemw CKBammi BCTperaOTc* njiacTu c aHo- 
30 uaJiiHO bhcokhm BHyTpHD jbct obhm naBJieHiieM, Koxopue OdUHHO 
n e peKpHBaOT npcwesyTOHHHMH KOJioHHaun odcajiHHX Tpyd zm 
KOJioHHaMH - "jiery^KaMH". 

KpatPitoe onficaHHe lepTesefi 
Jjpyrne neaui h npejaiyniecTBa HacTonmero iraodpeTeREfl cTa- 
35 Hyr dohhthh hs cjie^yraiero ;&eTajn>Horo onncaHHH npnaepoB ero 
BHnojmeHHH h npsujaraeuux ^epTesefl, aa kotdphx: 

$ht. I H3o6pa&aeT KOMUJieKT odopyaoBaHHH jyw cnycKa h 
ycTaaoBKH xboctobhkh c gmiMpoM b cKBasHHe; 
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&HT.2 - ceneHBe II-H Ha cur. I; 

oar. 3-4 - ycTaaoBicy XBOCTOBHica c qeie&tpom b cKBaaaHe; 
cur. 5-6 - B&pHaHT ycTaaoBica XBOCTOBHica c ©hjiltdom b 
CKsaEHfie. 

5 Jonzni^ BapnaHT ocymeciBJieHna ModpeTeHaH 

Cnocod saKaHHHBafitux CTpoaTeJXLCTBa cKsaszHH 3aKJHnaeT- 
ch b pa3^eju>H0M cnycKe b cKBaxaay n repueTireROM coeOTHeaan 
BHyrpja ee kojtohhh odcanaax Tpyd 2 xboctobzke c ©jlkbtpom, 
no weHLniefl uepe ojiHy Z3 Tpyd XBOCTOBzaa nepen cnycKOM b 
10 cKBasaHy npo$raapyi)T c odpa30BaaaeM no Memnefl uepe OTyx 
npoflOJZBHHx ro$p 2 munmjQuriecKBX koeiiob c pesLdaua, Upo- 

flyKTHBHHfi DJiaCT 33T6M BCKDHBaOT, CHyCKHET B Hero XBOCTOB2K 

o cpEJn>TpoM y noane ^ero npogmrBHym Tpydy pacnmpaor w 

yCTaHOBRH XBOCTOBUKa B CKBaSHHe H pa306m6HHH HenpOffiTKTHB- 
15 HHX DJOaCTOB OT npO^yKTHBHHX. 

B COOTBeTCTBHH C OftHHM H3 BapHSHTOB BHDOJffieHZH CDOCO(Sa 

noane bckphtee upo^yKTHBHoro njiacTa b cRBansifiy cnycKaDT 

xboctob2k c cbajiMpoM a yciafiaBJiHBaDT ero B npO^yKTHBHOM 
miacTe nyreM npmaTaa no MeHtmeil Mepe oaaofi npoaaurbHoft Tpy- 
20 da npa ee pacnmperaH k CT6HK6 CKBasaaH. 3aieM b cKBasray 

cnycRasr soaoaHy odcaaHHX Tpyd, hhshh& KOHen KOTOpofi repwe- 

TOTHO COejOIHTOT C BepXHHM KOHHOM XBOCTDBaiCa. 

3 cooTBeTCTBra c flpyTEM Bapaaaroa Banojraeaza 230dpe- 
TemH BHa^ajne b cKBaaaHy ao npo^yKTHBSoro iuxacra cnycnasT 
a ycTaaaBJiHBasT icojioHay odcajiaux Tpyd. 3a?eM nocJie bcrihteh 
npojcrKTHBHoro njnacia b aero *iepe3 3Ty KOJioHHy cnycaaDT xboc- 
tobek c ©mbtpom a npa pacnmpeHHa npotfouiLaofi Tpydn ycTasaB- 
jffiBaiOT ero b cRBasaae« UpoqjzjLhKyw Tpydy npa stom nprnsmax? 
k cTeHKe HHKaero Koana kojidbbh odcajiaux Tpyd, odecne^mBM 
ee repweTarooe coeaaaeaae c xboctobhkom. 

Cnocod ocymecTBnaioT c noMomra ycTpofccrBa, BKjncrcamero 
b ceda KOJioaay dypmiBaHX Tpyd I ($ar.I) , KOJiOHay odcaaamc 
Tpyd 2 (tiar.3), xboctobhk 3 c nepoopapoBaHHHM ©hjebtpom 4 f 
coeOTflaeMH5 c KOJioaaoii dypzjo>Hux Tpyd I c domoiukd nepexojcaa- 
aa 5 a nepeBOEaaaa 6. HepexojuraK 5 (zxeueRT, coejWRswwn 
TpydH c pasaHMK ^aaMeTpaim) cweeT nepeiainKy b Baae cejyia 7 
a napoBoro Jtranaaa 8 (gar,3) f pa3*ejiHHJmy» dojiocth xboctobh- 
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Ka 3 c cnJn>TpOM 4 k kojtohhh odcanmix Tpyd 2. OepeBOjumx 6 
(Sht.I) cnadseH KJianaHOM 9, nepeCTHBassmw KaHaji 10, cood- 
mamma hdjioctl kojiohhk dypmiBHHX Tpyd I co cKBasHHoU II £ 
cjiysamna juw 3anojraeHEfl noaocra kojiohhk cSvphjibhhx Tpyd I 

5 CKfiaSHHHOfi KggKOCTH) Cpil CHyCKe R0MD0H8BT0B yCTpoSCTBa B 

cKBasHHy II. Do ueHKne2 Mepe 03Ha H3 Tpyd 12 xboct osHKa 3 
BHnojmsHa npoqsLULHoP, c no MeHtmefi Mepe .ebvmh hpojsojilhhme 
rofpaiiH 13 (onr#2) , pacnojioseHmaai CHMMeTpHHHo oTHociiTejnr- 
ho neHTpajiBHOfi och TpydH 12, z jwamjspzHecKmz KOHnawn c 

10 pe3&6aMH (Ha ©nr. I He hokh3&hh) • PocpH 13 npo$mrBHHX Tpyd 
12 sanojmeHU repMeTH3Bpymefl nacTofl 14. Ha KOHne cmn>Tpa 4 
ycTaHOBneH ueHTpaiop 15, odecnerarnicnEgfi neHrpzpoBaHHe $xuh>t- 
pa 4 OTHOczrejiLHO CTeHra cKBazmu II. 

B cjzynae npoxoOTeHEa ckbshehh II ^epe3 fleoposyKTBBHue 

15 ynacxRH b ee ropE30HrajiLHofi *tac?n hjih'potom c sthmh jmacT- 

KSMH KHK D0KH3HH0 Ha SHJT.1,3,4, Oep$0paiIH0HHHe OTBepCTZH 16 

$EjtBTpa 4 3BKpnsam sarxymxmz 17 B3 xmmecxx paspymaeMo- 
ro waTepaaJia, Hanpmiep, ubtezk. npocmnBHue Tpyda 12 pacno- 
Jiara»T Ha cooTBeTcTByranmx yracTKax xboct OBHKa 3 c §hjiltpom 4 

20 juw pasodmeHHH dpoevkthbhoS racra npojiyKTHBHoro macTa 18 
ot HenpoayrcPHBHofl, a Tanse coejcaHeHUH ZBOCTOBZRa 3 c 
kojiohhoS odca^mix Tpyd 2. 

BycTpaacrao bxoott Taicse pa3BajimeBaTejn> 19 (crar.5), 
ncno£B3yeMHS jtm BunpaBJiemn rodp 13 npodazjn&HHX Tpyd 12 

25 nocjie hx pacmapeHSH. 

Cnocod ocjrmecTBJiHDT CJiegyagHM odpasoM. 5 npouecce dy- 
peHM cKBasHHH II (qht.I), nepea BCxpuTHeu npOJCTKTHBHOrO 
nxacTa 18, roBecTHHMH npneMauB • Z30 j-zyvm see HecoBMecTUMue 
no ycJiOBHHM dypeHHH njracTu, pacnojioseHHue Bane npo^yKTHB- 

30 Horo 16, a nocjie bckuhthh nocjieaHero z ddquhbkh cTBOJia 
CKBasHHH II b Hee cnycKaB}T Ha KOJioHHe dypnjn>mrx Tpyd I 
xb octobhk 3 c npeaBapHTejaHO nep$opzpoBaHHHM £hjo>tpoli 4, 
coeOTHeHHHS c kojiohho2 dypiuEbHHx Tpyd I c domoiuld nepexos- 
HEica 5, npo&uii»HHx Tpyd 12 z nepBBOgHgm 6. IIep?opauzoHHue 

35 OTBepcTHH 16 qpmn»Tpa 4 3aKpuTE 3ar;iyinKaH2 17. 

IlocJie socTHseazH sjueltdck 4 3 ad oh cKBasuHH II b bojio- 

cm npo^HJEBHicc Tpyd 12 3aKa^K0S DDOMHBO^HOl SHHKOCTB CO- 

2TO3T -xaBJiems, HeodxojiBMoe jyw EHnpaBJieaaa nposojrbHHX 
rocp 13 h npasaTM ctbhok Tpyd 12 k cTeHKe CKBasHHH II 
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(6ht»3), odecne^HBan cobmctho c repMeTmflpyraneH nacToii 14 
repweTBWB roojrauro hsdpo^kthbhhx 7^lctkob dpoj^kthbhopo 
naacia 18* 

3aTeM kojiohhy dypa^flKX Tpyd I ((par. I) swecTe c nepe- 

5 BOSHHKOM 6 OTBHHTOBaPT OT BepXHEX npOgHJttHHX Tpyd 12 K UOH- 

HUMaDT H3 cKBasHEH II, npzcoejuiHHDT k HeS pa3BaJime3aTexB 
19 (pir.5) h cHOBa cnycEazrr b cKBaszfly II no sxoaa b Bepx- 
heed ^acTL npo$iun>HHx Tpyd 12 ($nr.3). Bpamas KOJioHHy dypiuii- 
hhx Tpyd I BaaecTe c pasBaaHxeBaToaeM 19, DpoH3BO£flT okohhs— 
10 TejiLHoe BuupaBJueHEe rogp 13 h xutOTHoe npaaaTze cTeaoK npo- 
injiLfiHx Tpyd 12 k cTCHKaw cktohttto I. Hpa 9tom repueTH3npyB>- 
man uacTa 14 ($ar«2) odecneTOBaeT HaaesByx) repweTHsamro 
3aTpy<JHoro npocTpaHCTBa OKBammi II. 

Jajiee kojiohhj- Oypnjr&HHX Tpyd I c paaaajaqesaTeJieM 19 

15 (OHT.5) DOJtHBMaST S3 CRBflCTTO II H CUyCKaBT B Eee KOJIOHHJ 

odcajiHttx Tpyd 2 (psr.3) ao bxoto ee HHSHero KOHna BHyrp* 
BepxHZX npoQJUBHHX Tpyd 12 c odpa30BaHH©4 3asopa 20 weroy 

3THM KOHUOM, CejtJIOM 7 B CTeHKQMH BepXHBX CpOODZXbHHX Tpyd 12. 

3aTeu b CKsasaHy II cdpacmajoT mapoBofl wianaH 6, KOToputt 
20 caOTTCH b cejyro 7 f pasodna* BHyrpeHme bojiocth XBOCTOBBKa 3 
h odcajtHofl rojkohhh 2. IIpomBo^rp 3aicaw neweHTHoro pactBO- 
pa lepes kojxohb7 odcajjHHx Tpyd 2, nocjue Hero onycKam ee 
WBEB& KOHeu so ynopa b cyxeHHe b nepexoamiKe 5 ($bt»4) , 
E t nocjie saTBepaieBaHzs oeueHTBoro pacraopa, pasdypuBanr od- 
25 pa30BaBnymca BHyrpa kojuoehh odcaaHHX Tpyd 2 rteueHTHyi) npod- 
17 (He noKa3ana) t mapoBoft mianaH 8 h cejmo 7. 

B cxnyqae ycTaHOBKB b SmiBTpe 4 BpeueHHHX 3ar^ymeK 17 
(fcar.I) xiocxejuLze paspymaDT 3aKa^iKo3 b Hero pacieTHoiJ nop- 

IXHfl KHCJIOTH ($HT.4). 3aTeU DP0B3B0OTT OCBOeHEe CKBaSBHH II. 

30 B Tex aayroflx, xoi^a n p ony kthbkhS miacT 18 bckphb3J}t 

nocjie cuycKa kojidhhh odcaaHmc Tpyd 2 (aanpmsep, npowesyro*!- 

HOfl BJtH 8KCHJiya?aitH0HH0&) , TO XB0CT0BBR 3 yCTaHaBJIBBa&T 

nyrew npusaTM ctcbok Bepxanx npo£BJo>HZ2X Tpyd 12 k bhvt- 
peflHBM CTeHKaM HHZHero kohuh kdjiohhh odca&HHx Tpyd 2(cot.6). 
35 JUw 3Toro c y^eTou Beca XBOCTOBBra 3 a QHJn>xpa 4 pac^eT- 
hhm iiyreM ospejiejiflK)T BeodxoTuauyc OTW BepxBBX npogsuo>HUX 

Tpyd 12, C BOUOmBD KOTOpHX fiWT BX y CTaHaBJIHBaTB • Ha Kome 

q)HJH>Tpa 4 KpeDOT damuaK 21 (odht.5) c cejuroM 22 non mapoBOii 
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KJianaH 23 z orpaeirenTejieM 24 , npejjOTBpamaxHmiM nepewemeHne 
Kganaaa 23 b odpaTHOM HanpaBJieHBS. HHTepsaji kojiohhh oCcaa- 
hhx Tpy<5 2, 3 kotddom aojehh ycTaH&BJiHBBTB npooHELHHe Tpy- 
<5h 12, KajnidpjnsDT pacmEpnTeJieM (Ha cpsr. He ooxaaaH). 3aTen 
5 k KOJioHHe (JypoBHHX TpycJ I DpacoeiaHflKJT pa3BajimeBaTe;n> 
18, coeflHHeHHHft c murnHBpH^ecKoS racTBB 25 BepxHeii npoojunr- 
ho2 TpyCH 12 XBOcTOBHKa 3 c noMom© JieBoii pe3B<5H 26, cnyc- 

KaDT CKOMDOHOBaHHHfl TaKHM 06pa30M BHCTpyMeHT B CKBaOTHy II 

(guar. 5) h npoMUBax)? ee, noane Hero cfipacuBaar napoBOfi raa- 
10 naH 23, nepeKDHBaa npn stom oTBepcrae b cejwie 22, a 3ara^- 

KOfl npOMKBOIHOfl S3RK0CTH B DOJIOCTH XBOCTOBHKa 3 H f£Z3hTpQ> 4 

co3fl3OT b hex jaBJieHHe, HeodxoOTMoe juw onpeccoBra Bcefi 

KOMHOHOBKH, DOS jefiCTBHeM KOTOpOrO OXHOBpeMeHHO BUnpaBJIflOT- 

cs ro$pn 13 Bcex npoooBHUX Tpyd 12, KOTopne dran BRmrceHH 
15 b KOiinoHOBKy ofiopysoBaHHH. 3 pesyjiBTaTe 3Toro ctohkh Bepx- 

HHX npogHJTbHHX Tpyd 12 HJLOTHO npHSEMaSJTCH K CT6HK6 HBKHerO 

KOHna kojiohhh odcasHHX Tpy(3 2 (our. 6). 

3 cjijnae BmrcrceHHa b KOwnaHOBKy hpo$hjibhhx Tpy<5 12 jyw 
pa3oc5meH2H HenpojorKTHBHHX djkictob ($ht.3) sjih BHnojmeHEH 
20 Bcero oanBTpa 4 H3 npoaHJH>HHX TpycJ 12, KaK noKa3aHO Ha crc- 
xypax 5 h 6, to cieHKH stzx Tpyd 12 TaKsce motho npasHMaDT- 

CH K CTeHKO CKBaKHHH II* . . 

HaTHsesfieM h nocajutofi HHCTpyMeara npoBeproT ycToitea- 
boctb ycraHOBKH XBOCTOBHKa 3 c ©HJiLTpow 4 Ha oceBoe cweme- 

25 HHe. 3aT8M BpameraeM kojiohhh CypanMHX Tpy<5 I c pasBajaue- 
BaTejiew 19 snpaBO BHBHHraraaDT nocJieaHufi hs unjmHjqpinecKoro 
KOHna 25 BepxHeS nposHJMOfl TpyfiH 12. OEHOBpeMeHH o hhshhc 
BajnmyKimHe 3JieMeHTH 27 pa3BaJiHieBaTeJiK 19, noararoiaHCi BBepx t 
pa3BajauoBHBas)T pesidy 26 ijaraHjqpHHecKoro KOHoa 25, yse^u- 

30 ^rnafl ero BHyrpeHHzfi araMeTp. 3aTeM HHCTpyweHT noi&m bhh3 
c ojoHOBpeMeHHoft npowHBKoa h BpamemeM ero BupaBO, b pe3yjiB- 
TaTe H ero npoHexojBT «aJn»HeSmee pa3 BanmoBKBaane OTJIhhsph- 

TieCKHX KOHUOB 25 H BCpXHHX npO$HJH>HHX TpytJ 12 HH3HHUZ SUHr- 

vfuww ajaeMeraaMH 27 z BepxMMH 28, memmm 6omm& aaa- 

35 MOTp , ^eM HHKHBe. 

Do OKomaHHH pasBaJimoBHBaHHH npo&miBHHX Tpyo 12 HX 
BMecTe c kojiohhoA o6ca,7i,HHX Tpyfi 2 onpeccoBHBaOT Ha repwe- 

TOTHOCTB C03J»HHeM B HZX MMeHHH. DpH OTCyTCTBHH TepMeTOT- 
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hocth pasBajffiqoBHBaHge bdbtophbt. 

3 CJiy^anx bkjib^bbzr b komdohobk7 xsocTOBHKa 3 ejie 
$HJaTpa 4 m on o jieht e jh>hhx dpo£hjibhhx Tpy(5 12 ($nr.3) hot 
bhu DJiHeHQH scero (pajHsTpa 4 B3 npo$iuiLEHX Tpyd 12 (£nr.5,6) f 
5 nepoopamioHflHe DTBepcTJW 16 3aKpuBasr 3ai\nymKauB 17 H3 
XBMinecKB paspymaeMoro MaTepnajia t ROTopue nocjie 3aBepmeHHH 
padoT bo ycTaHOBKe xboctobbkb 3 c Shjcbtpom 4 paspymajQT 3a- 
Ka^Koa cooTBeTCTBysmero xmipeareHTa. 

IIpOMHBDIS B3BE BpHMeHBMOCTS 

10 npegjgaraeMHfl cdocoG nosBOJKeT HaaeKHO pa30dmaTi npo- 

fl7KTHBHHfi miacT ot BHmeJieHamHX HenpojcrKTBBHux njiacroB, a 
TaKKe ot ppaMHKaKima k Heuy z nepeMeaanamccg c hhm jspyrz z 

HenpOJQTKTBBHHX y^aCTKOB CKBaSHHH (3e3 UeH e HTHp OBa HUH $HJn>T- 

pa-xBo ct OBHKa • IIpH 3tom yupomaeTca TexHOJiorM ycTaHOBKn 

15 X30CT0BZK0B C ?ZJLBTpaMH B CHBEaDTCfl 3aTpaTH 3a CTCT HCKJDO- 
H6HEH KOHCTpyKTHBHO— CJIOKHHX pa3S>e£HHBTeJieS H BQEBeCHHX 

ycTpoficTB, upsu&eBHemx npz ycTaHOBKe xboctobhkob, a Tarae 
iieMe HTBpoBaHEH ex, KOTopowy conyrcTBjTDT aBapHB z 3aTpara 
Bpeueas na osagaHze 3axBep56BaHBH aeMeHTHoro pacTBopa. 
20 KpoMe Toro t npejmaraeMHfi cnococS no3BOJiaeT pacnmpBTL 

odJiacTB ero npzMeHeHza, tek khk oh mosst (5htb Bcnojn>30BaH 

KBK B 0($CaS6HH0M 9 TOR B B HeOficaseHHQH CTBOJie CKBaKZHK, He- 
3aBECBM0 OT HaJIHHHH 30H norJIOmeHBfl ZpOMHBOTOOfi SimKOCTB, 

BO^onpoHBJieHBfi, h BpaRTimecKB (tea cymecTBeHHoro yueEhzenzx 
25 OTawexpa cKBaszHH* 
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SORSyjIA ICOEPETEHHfl 

1. CHOCOd 32LKSLHHHB3BHH CTpOHTeJH>CTBa CKBSIKHHH, BKJEH 

qarauHa 3 cedH BCRpKTne npoayKTHBHoro njjacTa (18), cnycK h 

yCTSHOBKy B CKBaHHHe (II) KOJIOHHH OdcajlHHZ Tpyd (2) Z XBO- 

5 cTOBHica (3) c $HJH>TpoM (4) c odecne^eHHeM ex repneTireHoro 
coeOTfleflca Mew codofi, z pa30dmeaae HenpoayKTHBHHx ynacT- 
kob ot npoayKTEBHHX, OTJlH^aDmnfiCH Tehl, too 
cnycK b cKsaszHy (II) kojiohhh odcaaHHx Tpyd (2) h xboctobe- 
ke (3) c $3uniTpoM (4) ocymecTaraOT pa3JiejrbH0, a hx repue- 

10 TinHoe coe«HfleHHe ocymecTBJUDOT b craasHHe (II), dph'stom 
no Memmelt wepe owy hs Tpyd (12) XBooTOBHKa (3) nepea ero 
cnycKOM b cKsaraHy (II) npogsuuipyjoT c odpa30BamieM no mnir- 
mett Mepe rbjx npojojn»Hmc ro§p (13) h mumimpireecKHX koh- 
hob (25) c pe3idaMH (26), a nocae cnycKa XBOCTOBHKa (3) b 

15 craasHHy (II) npo$Hja>Hy» Tpydy (12) pacmzpHror juw ycTaHOB- 
kh XBOCTOBHKa (3) b cKBasEHe (II) h pa30dmeHHH HenpojyKTHB- 

HHX BJiaCTOB OT npOayKTHBHHX* 

2. Cnocod do n.I, OTJiH^eioiuBficfl Tew, too 
nocjie bckphths nposjrKTHBHoro nmcTa (18) b cKBasHHy (II) 

20 cnycKaDT xboctobhk (3) c ?iun>TpoM (4) h ycxaHaBJEBaiDT ero 
b npcWOTHBHOM nmcTe (18) nyTeM npHsaTHft no MeHBrnefl Mepe 
obhoS npomHJEbHOfl TpydH (12) npn ee pacnrapeHEii k creHxe 
cKBaszHH (II) , a 3aTeM b cKBaxmy (II) cnycKamT KOJiomy od- 
cs^hhx Tpy<3 (2) , nmusSL Koaeu KOTopoC repaeTirao coeararoT 

25 . C BepXHBM KOHKOfid XBOCTOBHKa (3). 

3. Cnocod no n.I, oTjrHHaromfliicH Tew, too 
BHatiaae b cKBasHHy (II) cnycKara no npojyicTHBHoro miacTa 
(18) h ycTafiaBJiHBajDT KOJiOHHy odcaamcc Tpyd (2) , a saTea noc- 
ae BCKpnTiw npoayKTHBHoro DJiacTa (18) b Hero *iepe3 3Ty 

30 KOJiOHHy cnycicaBT xboctobhk (3) c §juh>tpom (4) h npK pacmH- 
peHHH npoffiHJMOft TpydH (12) ycTaHaBHHBacT ero b cKBara- 
He (Ilf, npn 3T0M Dpo$HJH>Hyp Tpydy (12) npzKHMaoT k cTeHKe 
aasHero Koana kojiohhh odcaannx Tpyd (2), odecne^raafl ee 
repweTOTHoe coeaaHeHHe c xboctobhkom (3). 
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A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (1 1), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to cany out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 1 1, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1 ]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
hner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3 . A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). ~ y J 
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Fig. 2 
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Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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Fig. 6 
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